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Adubxoz Al AR Y B wge 3gES ok 0.001lppm WA 1000ppme] FEANA EAT 4 Ut AR
AX G A, 218 2AAES 2 0.005 WA 500ppm; 0.01 WA 100ppm; 0.05 WX 50ppm; 0.1 WA Sppm; 0.1
WA 10ppm; 1 WA 10ppm; 1 WA 30ppm; 1 WA 50ppm; 10 WA 30ppm; 10 WA 50ppm; T+ 30 WA 50ppm

o B wge] FIRMES xdeitt. E o2 AAF A, A8 2AHES B Uy 3E of 0.1 A
30ppm, 1 WA 30ppm W= 1 WA S0ppme] ¥ o] shgteS EFHe. F7FA AAIFEA, A8 2AE
& ¢k 0.1 WA 5Sppm; 0.1 WA 4ppm; 0.1 WA 3ppm; 0.1 WA 2ppm; 0.1 WA 1ppm; 0.5 WA Sppm; 0.5 U
Z] 4ppm; 0.5 WA 3ppm; 0.5 WA 2ppm; 0.5 WA 1.5ppm; 0.5 WA 1ppm; 5 WA 15ppm; 6 WA 1ldppm; 7 W
] 13ppm; 8 WA 12ppm; 9 WA 1lppm; 25 WA 35ppm; 26 WA 34ppm; 27 WA 33ppm; 28 WA 32ppm; H+
9 WA 3lppme ERF3TE

N

Do

T ue AAgEelA, 48 2= oF 0.1ppm, °F 0.5ppm, °F lppm, F Zppm, °F 3ppm, F 4ppm, °F 5Sppm,
°F 6ppm, <F 7ppm, <F 8ppm, °F 9ppm, FEi= oF 10ppme] = AW e] FHFES X U2 AAFE A, A&
ZAES 9F 1lppm, °F 12ppm, ¢F 13ppm, °F 14ppm, <F 15ppm, °F 16ppm, <F 17ppm, ©F 18ppm, °F 19ppm, <F
20ppm, <F 21ppm, <F 22ppm, <F 23ppm, <F 24ppm, <F 25ppm, °F 26ppm, <F 27ppm, <F 28ppm, °F 29ppm, HE+
oF 30ppme] & o] s}FES EITT).

T O AAgECA, A8 2A4=E oF 3lppm, °F 32ppm, °F 33ppm, ©F 3dppm, ©°F 35ppm, °F 36ppm, °F

o}
37ppm, °F 38ppm, °F 39ppm, ©F 40ppm, <F 4lppm, °F 42ppm, °F 43ppm, °F 44ppm, °F 45ppm, <F 46ppm, <F
A7ppm, °F 48ppm, °F 49ppm, = °F 50ppmo] & B o] F3hE-S IS},

g2 AA G, 2]8 ZAHEL 2F 0.5ppm, lppm, 5ppm, 10ppm, 15ppm, 20ppm, 25ppm 5=+ 30ppm Z¥}e] X
o] 3t o2 Eo], ¢k 30ppm X S0ppm7bA] EEFICH, F7FECl AAHEHOA, 28 XAAES <
50ppm, 30ppm, 25ppm, 20ppm, 15ppm, 10ppm, 5ppm, lppm Y=+ 0.5ppm 7] %o 2 ™

g o] S3HE-S gt
gk F7HA QD AAIFE A, A8 =4S-S °F 30ppm, 10ppm B Ippm PRk =
A8 2 E0] KCIS 238 of, KC19 42 A8 2AEY 54, 93te AHEeE A%y ¢ 9 245 J o
2 35tEe EAel uet tE Aotk A HAAIFE A, KC1& ¢F 0.001 WA 15% w/w, 0.001 WA 10%
w/w, 0.001 WA 5% w/w; 0.01 WA 5% w/w; 0.1 WA 5% w/w; 1 WA 5% w/w; 0.5 WA 4.8% w/w; 0.5 WA
4% w/w; 0.5 WA 3% w/w: 0.75 WA 3% w/w; 1 WA 2.5% w/w; T 1 WA 2% w/wel sxold &A%, o
B AAEE A, KC1& °F 0.5% w/w, °F 1% w/w, 2 1.5% w/w, <F 2% w/w, °F 2.5% w/w, 2 3% w/w, <F 3.5%
w/w, <F 4% w/w, F 4.5% w/w, == °F 5% w/we FEAA EAE. A AAFH A, KCIE °F 0.5% w/wrt
Aok 1% w/wkA, ¥ 1.5% w/w7HAl, <k 2% w/w7bA, °F 2.5% w/w7bAl, °F 3% w/wrbA, °F 3.5% w/w7bA], °F
4% w/w7HAl, <% 4.5% w/w7kAl, °F 5% w/wZbAl, °F 6% w/w7kA], F 7% w/w7kA], F 8% w/w7kAl, <F 9% w/w7kA],
ok 10% w/w7hA, °F 11% w/w7bA, °F 12% w/wZ7FAl, °F 13% w/wZ7FA], °F 14% w/wZ7FA|, 3= <F 15% w/w7FA Y
FTLoA EAlgE. AR HAAFE A, KCI2 oF 2% w/we FElA EAISE.

H AA oA, KCI> NaCle thAsl7]e] S8e JFoz o gAE=A 28 ZAEd Hr7idc. 9%
S0}, g 2AE W KC1Y %2 FHLo| webd diAlEs NaClel < 0.5 WA oF 1.5819] WYl g &
i, &2 Bo], ¢k 0.5mge) NaCle] thiAl®vbd, <k 0.25 WA <k 0.75mge] KClo] H7tdu. A& o= KCI
2 A== NaCleh 5d3 F5Fe=z Hrbd.
A, A8 28] FEANLES X9 u, HUtEE SEAMZEY 2 A8 2B B4, o3 B
L9 ¢ ¢ 2A4E U OgE IdFE9 EAo weA g2, gELRDY 0.001 W= 5% w/w; 0.01 WA 5%
w/w; 0.1 WA 5% w/w; 0.5 WA 4.8% w/w; 0.5 WA 4% w/w; 0.5
2.5% w/w; X 1 WA 2% w/we TEoA EA = gt

A% AAFHelA], FEADFS FEAUEFS QAN FRG Foz A§ =Y AstEn, 48 =
of, FEAER vARe] WrhE F AF wE Sn o) FENDES e g mebd gAEE FE
EF9 o 0.5 U4 o 15w Welel 9 5 glon], ol F So}, of 0.5me) FEMIEFo] UAAGH, of
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NaClol & 4§ =gBe] A7 Et WAL WSV FRF Folh. A AAFeAA, Kol o3 o
A= NaCle] 92 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%,

55%, 60%, 65%, 70% 75%, 80%, 85%, 90%, 95% = 100%7}X|o|tl. olE 4 AdeE AL om|slx] gon,
A= WMEE Alo]9] T2 £ Wge] FEoZA FAHOE AZtHE

A ANGHAA, B (A H7hR S Fe APANA Eke] A4S FAAT, LR Al
HaEAY e Ao FAadnh. dF AAIFHelA, &gkl Q1xo] fAFrt.
o]

A5 AAFE A, GA (b)ollA Hrte shgHEe] e A& 2A4E ul SASE NaCl 4] 1%, 2%, 3%, 4%,
5%, 6%, 7%, 8%, %%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 70% 75%, 80%, 85%,
90%, 95% W= 100%7FA KC12 thA|sh=t] Z=5alt). o) ke Adtsls AL oushx] Pon, 985 mi
& Afole] TR 2 Wdge] FREoFA FAHoR AZETE. AR AAFHAA, A (blA Mt IFFE
o] &2 2 AE W EA8HE NaCl de] 25%7hA] KC1= diAlsh=d SEsith. o2 AAIgHdA, a7
(D)lA H7FE 3gEe 4e A8 ZAHE U EA45H= NaCl %9 50974 KCI= tiA|st=d &34, g
@AWHMW Gl (D)ol A H e sgEe G2 A8 A= EA8F= NaCl o] 75%714] KC1Z2 ti A8l
b Fwsith. = e AAFH A, A (h)ollA FH7be sgEe] 42 A& 2AE U EA8kE NaCl 49l
100%7k4] KC12 whAlsh=d &3k},

PNr

28
7Hd

o Lo

QR AAFHNA, 4G EZYE ) NaCl FE ARAE P BEA, GUA, FUA EE B Py
e & Qe B ARAR olFoln omyE Aud sht oldel FihH 4Ee Ahse wAg F
e maw

OE AN, 48 2R U UEF FE B2AE WES () 48 2YE 0 EASE JEMIES
o g SEALE Fo dASE B L (b) £ FAlAdel JAE vhek g #9 (D, ek (1D,
o4 (11D Ex #3844 (Ve 338 Ex o5 28, E= & gaAel 24 vk 2& FE 1 uA
8 F o= sh} wi olE] 2P FEFS 4§ £AE U EIAVE WA TP

AR AAFHIA, 48 24E U HEF F& gRAE WBE () Al 48 2YES AAFE WA o
() B we] B TFehe Az 48 FFEL HANE WA TP, FENGEFY F FuEAD
Fo gom gAHAG. A AAFHeIA, Al A8 2HES A2 4§ 2HE Ao FAAG. AF 44T
BelA, Al A8 2AES A2 48 £24E Fo GAAG. A% AAGHAA, AL 4§ 2HEES Az 4§
243 A AAE

AR ANl N, 4 2T ARFolth AY ANFEeIN, 4§ 2HBS RS RYBol. UY

—1 0
AXNFEA A, 2] 2B A2} AFo|T),

o faFel Wb A 4% 2498l AhAd. A% AAY

QY AP, GEALFS B Ayl 33E 4
Bl A, BEAZES B0yl sgEe AP Al FHitel 4§ 2B b, Q% APl
A, FENZEE ¥ wdel BgEe fawel A7k A6 4§ 2B Wb,

AR AAGEA, WA (@olA A8 2AE U WA @A A 24E U FEALZF o8 oA g
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[0719] A AA G A, e (1119 3hy o]/de] SFES o2V LGE Fi3te of sgE Al2E &3e Alle
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opdstel ola] AlxH o] BHdE Al3S de=vh(ieA] T1DD:

e olg7]

R, Q0%), ofdSA], @AstE oxE e 4
FERE L

H
Et tolate|Zmddsbuttololu =g AGE ) B3 2e ok
YA ANHE AS TFBh. 54 AAFEA, ok FFE 7S A FEEoM; 3 L6 -0CORI .
AR ANHEAAN, ofds 2R ER T EE §7] AIE A}%e&n}. AP A71E oYY WIS 93
el AARE AL TS, 90w 9 ABUEFE Audlol (AW, Na0s, KO, CaCOy 5) % v}

olZbH Ul E(eA ], NaHCO;, KHCO; 6)& EFshAW, o= AFHA Fevh. v AP d7]e= o

47), R gwio}, Fuselny, Edolddolyl, MY, s, NBY, 2,6-FEW, 1,8-tholo}
Aol Apol 229 B Z-7-2 (DBY), 4-(crel s Qolv]i)-512 8l 52 E3Hact.

g EAR AN A, Al AP S2AZE, oA 93w BHESEoY, ofd3 WSS
Egtolodolnl, vEd, yHd, HEYL, 2,6-FE W, 1,8-tho]o}xputolate]F 2L v|F-7-N(DBU), 4-(t}
olHolu] )-vlg|d T3 7 ofvl dv]el EAdA HA3E T,

te AAGEGA, Al2E 245 ol xHelE, ofdsti: ke WAL xS @t &8 =4 sl 29w
=

Az FAO] FAE QA PAS Agete] HigHE AR AMoRDY AxD S otk

spsta] (V) el shtsE

b (IV)e] gEe Awrson Fedgeld A8 Pgol o8] Axd & ek olske] WA Ve et
4 (N SRl Ud G4 A2E 2A90. BE SU8 §7] Hetelsl gols FuY e BE
WRg-Ajo] ojahel Qukd whg-Ae] ofs] mAE: ksl g BAbe] tiakd REe WS 8 uergow A}
849 & 9

FA€ Nallw Al5el AE AR F P BO1 0 Al4e] Aol o)a) Al6S WEE AL ST 4 AT, Al6
e dolu Ni FulE BUe B Al7Z A%d = ok, 7 ohgol] Al7e ASSAAR Aelse] Fsiold Al8
2 WE 5 Ak A8S @F FZeClE Ak R)CLIE Aelsol S Ve FFES WE & gon,

2

714 Rz C=Cs &7, CCo A & C-Cs E71d 7lolth. tieks o=z A182 LiAl(0-t-Bu)HZ Az = o
sleta] Ve EES e 4 9o, 974 Ry Holuh(WH&2] 1V):

o} o
1
A "0 o NaH EtOH XS gy N0 Ni X OH
CIY™ - vyt = (o ey
X '\ 0 X —\‘ 1 % 1
Y Y Y
A18 A7
o

A4 A15
o 5} A 0 (Rg)sCuLi y
<x e o EEUAOtBH ¢ ] ) Ry
% ’Y Ry Ry 7} Hal-lﬂ o Ry
Y (o=
HAE 8°ﬂk|)
A1
HE-g-2] 1V
A A o]
2 ags o gHsA oldlsly]l f38l, oo AAdE AASTE. ol HAAldE ©A dAle] EHS $d A
oluf, ¥ el WES ol WA Aushs Ao AAHolNE o .

,oodlAY PlEf2=d (VitasM), Ztjolr
2] %] (Sigma Aldrich), %1E}(Penta), -

r

oS AAlA ALSEHE AY IRHES 3 2 dA g
(ChemDiv), BB A (ChemBridge), ZZEn}e)~(Chromadex), A]Ln} 2

1o
(M
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HAlE" AwnZ(Spectrum Chemical), H]=(Vigon) % X<l (Indofine)d #& 34 2 HA 3H3Ed st
FRd FFAREE dojd 4 Q.

o059 oA AMgEE vAAE AdYAEE QA AdE &uS JAAEE 59 sE 7|ukste] A
WH3la, 159 T3S A5t =

olstel MZAY AW v itrel el od FANAKF, Hde WQesE) £E Gels AL
1

M (Latin Square) SEAEQ) bl (2FE1NMRI-2ARC) S ARS-ah= Q1zbel A KOl mAl-v]Ee]
| ol AR sgrEe] 3

[ i
o
b %
>
aul

rl
-
g
il
2,

AeAA A S A5eA KI5 A0 W AY AR BE st 2 Rl
AR RS ALEHE " 0" ARE AHEstel Wrksan

FZolA Zo]L(Prague) &%, o, olv]t(Evian)(FEH) &, KC1 Z/EE NaClS $H8ls F 739 nhg

ol=g& FHISITt. shte] whEdlo] == 80% KC1:20% NaCl(FFo®)S FHatlth(S, HE AnFodA oF
1.6%2] KCl F=E& AFstz] 913 <F 10.9% KC19] migdlol= %), F WA wlglvlo]=% 60% KC1:40% NaCl
(FEFoz)S FF3d (S, FAF Aa7EoAA oF 1.299 KCl FE5 A&7 A3 oF 8.2% KC12] vlg]vlo]=
TL). IHE AT 9 dEE ®

N
o

o B 52l A (e gelEdl 9EF) AW HFB FS g
W Zulstel smg/mt A HHE SS WEAT. 7 A% PR golo] BRI P S Arse] 1% olwe
& FRee AE A4 5TE 49 wEAY. wdE, = A4 5¥E 89 @ P WS AR
(mixing bowl)ol H7}8toia, of 2% ok A&olx e the, oF 5% Bt Lo Edsrgh. vheju|o]
o g AWz EFEL 1 s JeHER rda, AF AY Wow dFupsgon, Wl of
2717t Bk vleldo]=ol AT, T theol WEREH AWEE oF 308 Eot oF 86T oA 28
oh. oF 30% &, Ui Wz Sws} o 170Fe] E9EA Sgud, 1F 18 FWEE F7} oF 58 Bt
Zsgt. 1 thgol 1F WY FURES wZAF A oF 23 B WANHY. AWz Fu) B oj| AY
SRS Wss A glo] wlEdlols Fo KOS SAAT RN KO BES FAH] Eulstglt. uz A
= 5ot ojd AF WS Arkets 4 glo] mEulo|= Fo) NaCle AT OEA NaCl BES FAMHI
FHls At (NaCl B2 oW KC1&= Ef8hA erskeh).
e iEE Qi wle] o ARE BRgth. AE A9 o FAE AANY] A8, AT gy wx
AAE ARSRT, wEA AT AN 7zte] AhsE wAE AR ARA olgelddrt. BE W] w7t
N ARelA 7 MBS ARSI, AdesEd ] EPE 2T (Poland Spring) (HEW) BE HFaL, A
AALS wa, RS zhe] o 102 JEs 2Rst. 7 A9, ddelnEdA 9 Lue 4ES A
S agstdnt. A ANE T 19 MM
Z 1

KC1 ehel WA-24FC vl7t we Am=
sas vtElgel=  [AEE B fdelzEe] Holx 50% |Mde2ES] Holx 5067}
W3 9 K19 | &=(ppm) 7b &ute] Fag AET (&% 32 d p<0.1%

TE(IY A | (zue gag gEse |7 R
%Fg}ffl ;’ﬂéii—éj fgnw (ppm) (ppm)
2= T
5 10.9% (1.6%) 0.1 (36/69) 0.1 10

1 (35/69) 1

10 (48/69) 10

20 (32/69)

6 10.9% (1.6%) 0.1 (33/69) 1 1

1 (42/69) 20

10 (34/69)

20 (36/69)
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7 10.9% (1.6%) 0.1 (32/63) 0.1 1
1 (40/63) 1
10 (28/63)
20 (24/63)
8 10.9% (1.6%) 0.1 (46/78) 10 10
1 (37/78) 20
10 (47/78)
20 (42/78)
xF 10.9% (1.6%) — — —
A4 2 ghEl W kel A WS ALESE bl KCIL A 8] 2uk QAo uidt Alg 3§t
o] a9 (2E HEI-2AFC)
Aol A Az Wl KC19] 2=3ke] Q1A tigh Al shgt=o] axds v 22 2td 3l 2AFC A9
WS ARRSks "Alal WY E ARRSRe] skt

218 KCl AZFCKCL Al AR5E")S thee] AgAd uwet E8siith. 639 &S 'JF' 7 (rolling
boi S 93 2Eddls 28 WujolA #Z, du »F s1do] GAET, 166.5 139 HAEE #His B
Arreldnt. delE Al A AN FaE) Whld EelEE RS WA gt 8.5 B diEE #olal,
2HAH 2~ 2" FgoA EL Wt gAeE SEAA(SHRE diF 155, foldlE 23]) HFe] &S AA
st BS Wl BAEE AHdus 2" ZEO T Ya, 56 134 HolEAFE) WA= ¢ #HolAA(Land
0'Lakes) (%F3%H) 79 HEHE m=AL ghxeld 7kt +9 WE7ZE ARk 5905 o, 39.5 190 A= &%
(KC1& )& Jpete] Fobo "rteielnh. Be7bssiA, A1d SES 1] Z2hA Zgho)F Fof 34
AR (PG tiRtH o & Al e Eg f A &9 e HE ol A% &9 Foll M 5 de) &
o &S 99meo] §-froll H7bskTh. 63mee] PG/ &S A= B FHol Fla, 2F e A= §H
S F37] 98l zERlEs 2" 2Fe] o3 staE Y2 REHA AT o' AlF SEkE §lo] i E A
Vo 24 KCl BFs rARHAl etk of| A3 33HE §lo] NaCl B /& Efste A= 225 A
7hgho 24 NaCl &S FAMHAl E0lehdtt(NaCl 232 oJd KC1& 3k sk,

e 2EE i WBr)d o8] dF-E gtHdt. AE &4 od adE AAS] H&, fds g i
AAE AFREHal, wEkd AME AN 2] JHEd £AE IPAE AXHA ol &g, 2E Wi wzt
Al Aol 7+ AES AFsIGiT. dde2EdA 3= 22" (Poland Spring) (FEHW) EZ 431, A
HAE Wi, AFE bl oF 1025 7 Es 8480tk 2F Ao, s aEdA & 25k AES A9

X2
KC1 2F=IgA] 2AFC 7|2t whrlEY 3 A=
SgE W A= 29 ) Kol 5 (N9 HHE $EQm) [AL2E HolE s gesEe Hojn
= E(@E 298 4F A (ko] 7tAZ Auae o |07t £ FAEE | 5007F 2% Fa &
U KCIQ FE) Y 2B /AR e Ay A3 F= p<0.1& A3
LB F (ppm) 5 (ppm)
5 5.7% (0.34%) 10 (28/50) 10
20 (20/49)
x+ 5.7% (0.34%)
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